Squamous cell carcinoma of the extrahepatic bile duct is quite rare. A 77-year-old woman with jaundice and general fatigue was referred to our hospital. Multiphase contrast-enhanced computed tomography visualized a 17-mm solid mass in the junction of the cystic and common bile ducts. The patient underwent pylorus-preserving pancreaticoduodenectomy. The pathological findings demonstrated keratin-positive poorly differentiated squamous cell carcinoma of the extrahepatic bile duct (T3N0M0, stage IIIA). Although adjuvant chemotherapy with gemcitabine was administered, the patient exhibited local recurrence at the site of anastomosis of biliojejunostomy 20 months after resection and died 32 months after resection.
Introduction
Extrahepatic bile duct cancer is a malignancy that usually occurs in older patients (1) and is often diagnosed histopathologically as an adenocarcinoma (2, 3) . In contrast, primary squamous cell carcinoma of the extrahepatic bile duct is quite rare (3); reported cases have included only the differentiated type, and the clinical features remain unknown. We herein report a rare case of primary poorly differentiated squamous cell carcinoma of the extrahepatic bile duct in a 77-year-old Japanese woman who was managed with a pancreaticoduodenectomy and adjuvant chemotherapy.
Case Report
A 77-year-old woman noticed a yellowish tint to her skin, with itching and general fatigue, and visited a private clinic in July 2009. A biliary plastic stent was inserted to resolve the jaundice, and she was then referred to our hospital for a further evaluation. A physical examination revealed mild icteric skin and sclera without abdominal symptoms. Blood tests showed increased levels of total bilirubin (2.8 mg/dL; normal range: 0.2-1.0 mg/dL), direct fraction (2.0 mg/dL; normal range: 0.1-0.6 mg/dL), alkaline phosphatase (773 U/ L; normal range: 96-284 U/L), γ-glutamyl transpeptidase (190 U/L; normal range: 4-32 U/L), aspartate aminotransferase (108 U/L; normal range: 6-40 U/L) and alanine aminotransferase (166 IU/L; normal range: 6-37 U/L), although the white blood cell count was not elevated (2,660/ μL; normal range: 3,500-8,500/μL) and the C-reactive protein level was only slightly increased (0.33 mg/dL; normal range: ! 0.30 mg/dL). In addition, the levels of cancer antigen 19-9, carcinoembryonic antigen and Dupan-2 were within the normal limits. Multiphase contrast-enhanced computed tomography (CT) scans showed a 17-mm solid mass in the junction of the cystic and common bile ducts (Fig. 1A) . The enhancements of the levels of these parameDivision of Gastroenterology and Hematology/Oncology, Department of Medicine, Asahikawa Medical University, Japan, Gastroenterology Medicine Center, Shonan Kamakura General Hospital, Japan, Department of Gastroenterology, Nayoro City General Hospital, Japan, Department of Gastroenterology, Hokkaido P.W.F.A.C. Asahikawa Kousei General Hospital, Japan and Department of Gastroenterology, Shibetsu City Hospital, Japan ters noted in the mass were weak in comparison to those seen in the liver and pancreas in the early and delayed phases (Fig. 1B-D) . The small lymph nodes near the common bile duct and proper hepatic artery were enlarged; however, no other metastatic lesions were detected. Endoscopic retrograde cholangiopancreatography (ERCP) demonstrated strict and irregular stenosis of the middle portion of the common bile duct ( Fig. 2A) , and subsequent intraductal ultrasonography (IDUS) disclosed a hypoechoic mass involving the common bile duct, common hepatic duct and cystic duct (Fig. 2E) . The tumor had spread to the junction of the left and right hepatic ducts (Fig. 2C) , although both remained intact (Fig. 2B) . The outer hyperechoic layer of the bile duct wall on the right hepatic artery (arrowhead) was thin, but not obviously broken, indicating the possibility of partial invasion to the right hepatic artery (Fig. 2D) . A specimen obtained from the site of stenosis of the common bile duct via an endoscopy showed p53-positive atypical cells. Although the possibility of tumor invasion into the right hepatic artery was not ruled out, we decided to perform radical removal of the tumor. Because we thought that a hepatopancreaticoduodenectomy was too invasive for this elderly patient with grade 1 performance status, she underwent a pylorus-preserving pancreaticoduodenectomy in August 2009. A pathological examination showed poorly differentiated tumor cells with keratinization and irregular nuclei, whereas no mucin production or ductal formation was detected (Fig. 3A, B) . Immunohistochemistry showed the tumor cells to be positive for CK5/6, p53 and MIB-1, but negative for periodic acid staining, indicating poorly differentiated squamous cell carcinoma comprising the entire tumor (Fig. 3C-F) . Although visible invasion to the right hepatic artery was not apparent, the tumor microscopically infiltrated the margin to the right hepatic artery (T3N0M0, stage IIIA). The patient received treatment with gemcitabine (800 mg/body) as adjuvant chemotherapy and exhibited no signs of tumor recurrence for five months after the surgery. Because the adjuvant chemotherapy was often continued for half a year in previous clinical trials for other cancers (4, 5), the adjuvant chemotherapy was terminated after the completion of eight courses; however, local recurrence at the site of anastomosis of biliojejunostomy was detected 20 months after the surgery. Gemcitabine was immediately readministered, while the chemotherapy was stopped after four courses due to the progression of dementia with Lewy bodies. The patient died in March 2012 as a result of disease progression caused by local tumor recurrence.
Discussion
The present report describes a rare case of poorly differentiated squamous carcinoma occurring in the extrahepatic bile duct that was histologically diagnosed based on specimens obtained via an endoscopic biopsy and surgical resection. Extrahepatic bile duct cancer is a relatively rare disease that usually occurs in older patients, with a poor prognosis and an estimated incidence of less than 2 per 100,000 (1). More than 90% of all cases of extrahepatic cancer involve adenocarcinomas (2), as with the other malignancies of the biliary tract. In contrast, squamous cell carcinoma of the extrahepatic bile duct is quite rare (3), with only nine cases reported in the English literature over approximately 100 years (Table) (6) (7) (8) (9) (10) (11) (12) (13) (14) . All patients, including our patient, complained of jaundice. Abdominal pain, fever and body weight loss were also observed in some cases, indicating that the symptoms of squamous cell carcinoma are not significantly different from those of adenocarcinoma in the extrahepatic bile duct. In the present case, the tumor was poorly enhanced on both early-and delayed-phase multiphase CT, whereas approximately 80% of extrahepatic bile duct cancers show enhancement in the arterial and/or portal phases on CT (15) . Among these case reports, three authors mentioned CT findings (11-13), among which only one case was associated with CT images showing an enhanced mass of well-differentiated squamous cell carcinoma (14) . The feature of contrast enhancement seen in our case may reflect the severe sclerotic nature of this lesion with poor differentiation.
IDUS is a useful option for local staging to select patients who may benefit from surgical resection (16) . The current case is the first to involve features of IDUS of extrahepatic squamous cell carcinoma. In this case, IDUS showed the outer hyperechoic layer of the right hepatic artery to be thin, but not obviously broken. Indeed, visible invasion to the right hepatic artery was not detected, although microscopic infiltration of the margin to the right hepatic artery was histopathologically suspected in the surgical specimen. IDUS was therefore useful for determining the local extent of tumor invasion in this case.
Based on the findings of multiphase CT and IDUS, the patient received pancreaticoduodenectomy and adjuvant chemotherapy. Among the nine case reports, for six cases, the histological grade was mentioned, namely, "well" in three cases (8, 11, 14) , "moderate" in two cases (7, 12) and "moderate to poor" in one case (13) . The present paper may be the first report of completely poorly differentiated squamous cell carcinoma of the extrahepatic bile duct. A radical resection was performed in four cases (7, 11, 12, 14) ; however, the use of adjuvant chemotherapy has not been previously demonstrated. Therefore, the present case is also the first to be reported in which adjuvant chemotherapy was performed for squamous cell carcinoma of the extrahepatic bile duct. Although there is no universally agreed upon standard chemotherapy regimen for patients with extrahepatic bile duct cancer (17), a relatively low dose of gemcitabine was selected in this case because this drug is frequently used to treat bile duct cancer. Consequently, our patient survived for 32 months, which is much longer than that observed in previously reported cases (6) (7) (8) (9) (10) (11) (12) (13) (14) , and her symptoms were well managed with a good quality of life.
We herein described a rare case of primary squamous cell carcinoma of the extrahepatic bile duct. This may be the first case of poorly differentiated squamous cell carcinoma in which adjuvant chemotherapy was performed, which subsequently prolonged the patient's survival.
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